
Western Confluence    21

SAGEBRUSH STEPPE

By Kristen Pope

Kurt Smith plucks the fifth 
secondary feather from the five-week-
old sage grouse’s wing, then loosens 
his gentle hold on the bird, releasing 
it to return to its mother and brood 
mates in the darkness. This bird’s part 
in an important research project is 
now complete. Smith will later analyze 
the feather to study the chick’s diet 
composition as part of his PhD work. 
Findings from this research will clarify 
how best to improve sage grouse 
habitat. 

In the high sagebrush country 
outside central Wyoming’s Jeffrey City, 
researchers led by Dr. Jeff Beck, an 
associate professor in the University 
of Wyoming Ecosystem Science 
and Management Department, are 
launching a multi-year study to better 

understand the best way to manage 
land to meet sage grouse habitat 
needs. The 736,000-acre study area 
is mostly federal land used for cattle 
grazing and big game hunting. Now 
it’s also an important field laboratory 
for a cooperative study between the 
University of Wyoming, Wyoming 
Game and Fish Department, Bureau 
of Land Management, Wyoming 
Cooperative Fish and Wildlife 
Research Unit, Boise State University, 
and other partners. The research team 
will analyze sage grouse responses to 
vegetation treatments in sagebrush 
habitat. 

Throughout their life cycle, 
sage grouse rely on sagebrush for 
food and shelter. They nest under 
the sagebrush canopy to hide from 
predators. Through the summer they 

eat forbs (wildflowers and other 
leafy plants) that grow between the 
sagebrush plants. The chicks rely on 
the ants, beetles, grasshoppers, and 
other insects that live in the sagebrush 
ecosystem. In the fall and winter, sage 
grouse eat sagebrush leaves. 

“The way sagebrush communities 
change is through disturbance 
events such as fire or drought,” 
Beck said. “[Disturbance] reduces 
the overstory cover of sagebrush, 
effectively releasing the understory 
from overstory competition, thus 
promoting growth of forbs and 
grasses, then new sagebrush.” 
Managers often burn or mow 
Wyoming big sagebrush or apply 
herbicides on it to mimic natural 
disturbances and jump-start new plant 
growth, but it’s up for debate exactly 
how much such treatments actually 
help grouse. Beck hopes the new 
project near Jeffrey City will further 
our limited understanding of what 
these treatments mean for grouse.

Beck and his colleagues are 
putting the effects of the herbicide 
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A tractor mows sagebrush as part of a long-term habitat study near Jeffrey City, Wyoming.
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Spike 20P—which at low application 
rates kills shrubs but not grass or 
forbs—and mowing treatments under 
the lens in the Jeffrey City study. They 
will also analyze grazing exclosures 
to see how vegetation responds when 
cattle and wild horses are kept out of 
an area. Though Beck has long studied 
how sage grouse habitat responds to 
treatments, this will be the first time 
he and his colleagues also monitor the 
grouse response to treatments.

The researchers conducted 
the pre-treatment phase of the 
study in 2011 through 2013. 
They implemented treatments in 
winter and spring of 2014, mowing 
some areas and aerially applying 
Spike20P on different sections of 
the study area. Now, post-treatment 
monitoring is planned to continue 
through 2023, with the research team 
monitoring treated and untreated 
areas over the next eight years. They 
will compare grass, forb, insect, 
and sagebrush recovery, as well as 
grouse populations, among mowed, 
herbicide-treated, and non-treated 
areas. 

Treatment and control sites 
span areas where resource selection 
modeling suggests female sage 
grouse will likely rear their broods. 
To measure adult female sage grouse 
survival, nest success, and brood 
survival, researchers capture grouse 
and record their age, wing length, 
and weight. They collect blood and 
affix radio or GPS transmitters to the 
grouse. They also record numbers of 
nests that hatch, count chicks, and 
sample feathers from two chicks 
in each brood. They hope this data 
will help them evaluate how sage 
grouse fare following the habitat 
modifications. 

Sage grouse numbers have 
nosedived throughout the West over 
the past century, and scientists are 
urgently looking for ways to reverse 
these declines. “If managers can 
increase nest survival, chick survival, 
or adult female survival, then they 
will have the ability to increase 
populations, so it does become a really 
important practice if the connection 
between treatments and population 

response can be made,” Beck said. 
With nearly 40 percent of remaining 
sage grouse located in Wyoming, 
it's especially important to focus on 
habitat conservation efforts within the 
state.

“Loss of habitat is the primary 
threat to sage grouse populations 
in Wyoming and around the West,” 
said Tom Christiansen, sage grouse 
program coordinator for the Wyoming 
Game and Fish Department. He noted 
the Jeffrey City research will be key 
to understanding how sage grouse 
respond to habitat treatments. To date, 
“there is little scientific data to truly 
demonstrate whether those benefits 
are real or not,” Christiansen said. 
“Answering these questions has major 
implications to how we will manage 
sagebrush habitats.”

The Jeffrey City study will 
build on Beck’s previous studies that 
evaluated effects of mechanical and 
chemical treatments and prescribed 
fire on grouse habitat. Starting in the 
late 1980s, Beck and co-researchers 
evaluated sites in the Big Desert of 
southeastern Idaho. They gathered 
baseline data for one year before a 

prescribed burn in 1989, and then 
continued the study for ten out of 
the fourteen years from 1990 to 
2003. They focused on the habitat 
features that sage grouse rely on for 
nesting, rearing their young, and 
wintering. While they found that 
grass and litter recovered fairly quickly 
following treatments, prescribed fire 
caused measurable changes in habitat 
features, including reduced forb cover 
and richness, even fourteen years later. 
The researchers recommended against 
burning Wyoming big sagebrush for 
sage grouse habitat enhancement.

More recently, Beck and graduate 
student Jennifer Hess measured 
vegetation structure on previously 
prescribed burned and mowed sites 
along with untreated reference sites 
in Wyoming’s Bighorn Basin to see 
if burning or mowing Wyoming big 
sagebrush increased grass height 
and cover. “We wanted to compare 
mowing to burning in particular 
because mowing has been known to 
leave residual sagebrush on site with 
so many advantages for sage grouse,” 
Beck said. There, they found that while 
burning did increase grass cover, in 

some cases treated sites did not meet 
the minimum sagebrush guidelines 
for sage grouse breeding habitat. It 
took mowed sites at least a decade to 
provide enough sagebrush cover and 
height to protect the birds from harsh 
weather and predators. Even 19 years 
post-treatment, burned sites still did 
not meet the guidelines for sagebrush 
in breeding habitat. Beck and Hess 
recommended managers not burn 
or mow sagebrush to improve grass 
production because any benefits to 
grouse were outweighed by the lost 
sagebrush structure.

Christiansen describes current 
sage grouse conservation efforts—
habitat treatments and research 
projects among them—as “the largest 
single-species conservation effort ever 
undertaken on the planet.” The hope 
is that better management practices, 
well informed by sound science, 
will prevent the need to list the sage 
grouse as endangered. Furthermore, 
Chrisitansen said, “the actions taken 
on behalf of sage grouse benefit 
the entire sagebrush ecosystem, far 
beyond a single species.”

Christopher Kirol
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Field technician Hillary Jones and PhD candidate Kurt Smith hold sage grouse, a hen and a five-week-old chick respectively, 
captured at night as part of two different research projects to better understand sage grouse habitat needs.
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Dr. Jeffrey Beck and his colleagues and students have quantified 
canopy cover, measured native and invasive plants, counted insects 
including ants, beetles, and grasshoppers, and more, all in an effort 
to understand how burning or mowing sagebrush might bolster or 
degrade sage grouse habitat. Now, in a new study in central Wyoming, 
they’ll monitor not only habitat characteristics, but also sage grouse 
themselves, to find out whether the birds successfully rear more chicks 
where managers mow or chemically thin sagebrush.

Untreated Wyoming big sagebrush is characterized by tall shrubs 
with a thick canopy. The understory includes bare ground near the 
sagebrush trunks, plus some native grasses, forbs (native wildflowers 
and other leafy plants), and sagebrush seedlings between the shrubs. 
Insects, such as ants and beetles, provide choice food for newly 
hatched chicks. As chicks grow larger, grasshoppers become more 
important in their diets. An average of two chicks per hen recruited 
into the fall population is considered excellent reproductive success 
for Wyoming sage grouse populations. 

Wyoming big sagebrush that has undergone prescribed burning 
is characterized by blackened trunks and reduced canopy cover. 
Establishment of new sagebrush plants is slow after burning. The 
understory includes similar amounts of forbs to untreated sagebrush, 
with increased native grasses as well as invasive grasses. Beck’s earlier 
work found increased grasshoppers in burned patches. Research 
suggests burned habitat does not support as many of the birds as 
untreated habitat due to sagebrush loss. Prescribed burning is not part 
of Beck’s new study.

Mowed Wyoming big sagebrush is characterized by shorter shrubs 
with new growth at their tops as well as more new sagebrush seedlings 
growing underneath. The understory includes the same amount of 
native grasses, forbs, and insects as untreated sagebrush, as well as 
some invasive grasses that thrive on disturbance. In his new study, 
which will continue for several years, Beck and colleagues hope to 
determine whether mowing sagebrush will improve or decrease sage 
grouse reproductive success.

Treating Wyoming big sagebrush with the herbicide Spike 20P 
can kill about half of the sagebrush plants, leaving standing skeletons. 
Beck’s new multi-year study of this treatment, which will continue 
for several years into the future, expects to find increased sagebrush 
seedling growth, native grass, and native forbs compared to untreated 
plots. Some invasive grasses may be present as well. Beck and 
colleagues will try to determine whether such treatment will improve 
or decrease sage grouse reproductive success.
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